POLARPAM 


TT 67-S1233 


From: Trudy Nauchno-issledovatel'skogo khozyaistva Krainego Severa 
Vol.11, pp. 51—56. 1963. 


T. V. VAKHTINA 


TUNDRA SHRUBS AND THEIR UTILIZATION IN 
REINDEER RAISING 
(Tundrovye kustarniki i ikh ispol'zovanie v olenevodstve) 


Translated from Russian 
IPST Cat. No. 1925 


Availablesfrom 
U.S, DEPARTMENT OF COMMERCE 
Clearinghouse for Federal Scientific and Technical Information 
Springfield, Va. 22151 


Published Pursuant.to an \greement with 
The U.S. Department of he Interior and 
The National Science Foundation, Washington, D.C., by the 
Israel Program for Scierzific Translations 
Jerusalen. 967 


Wed 


AVA 780° 760° 9E9 


rss 


Trudy Nauchno-issledovatel'skogo khozyaistva Krainego Severa, 
Vol it pp. 58-36... 19633 


TUNDRA SHRUBS AND THEIR UTILIZATION 
IN REINDEER RAISING 

(Tundrovye kustarniki i ikh ispol'zovanie v 
olenevodstve) 


T. V. VAKHTINA 
Scientific Research Institute of Agriculture of the Far North 


Reindeer raising is the main economic branch in the kolkhozes and 
sovkhozes of the Far North. One advantage of this branch of economy 
consists of the fact that reindeer are well adapted to severe climatic 
conditions and graze all the year round on pasture. Correct pasture 
utilization is an important condition for increasing productivity of reindeer 
raising. Green fodders are important constituents in the reindeers feed 
during the whole year: in winter there are several species of evergreens 
(mainly monocotyledons), dry remnants of grasses, shed leaves of shrubs, 
and in summer there are various species of herbaceous and shrub fodders. 

Of the green summer fodders, shrubs are among the most important 
for the area occupied, for fodder reserves, nutritive value and edibility. 
They consist mainly of dwarf Arctic birch[Betula nana L.] andnumerous 
species of willows. In the European North, in thenorthern tundras subzone, 
willow thickets are encountered as narrow belts along river and brook banks, in 
the kettle lakes, at the edges of ''khasyreis''* and tundra meadows. Their 
area forms 10% of the pastures. Half of the pastures are occupied by 
tundras with creeping forms of willows and with low-growing dwarf birch. 
In pastures of the southern subzone, the area of shrub tundras is reduced 
whereas the amount of shrub thickets rises considerably; on the average 
they constitute 32% of the total area (18% of the area are occupied by 
dwarf birch thickets). Tundra bogs, meadows and khasyreis with shrubs 
occupy about the same area as in the pastures of the northern tundras. 

Many shrubs are encountered in hillocky bogs and in sparse forests. 
Pastures in the sparse forest-tundra subzone are mainly covered with 
shrubs and contain large reserves of green fodders and of reindeer moss 
fodders. In this subzone associations with shrubs form 73% of the pastures. 
They are mainly sparse forest and shrub tundras. Pastures here are used 
mainly in winter and late fall. 

Pastures of sparse-tree-stand taiga are thickly covered with shrubs 
and are represented by sparse forests and forests which are interspersed 
with thickets of willows and by lowbush tussocky bogs. Reindeer are 
preferably grazed in these places in fall and winter. 


* ([Khasyreis — lake meadows formed in dry or drying lakes, ] 


All the subzones have abundant shrub fodder, and according to 
V.N.Andreev, shrub leaves constitute 52 —66% of the total summer fodder 
reserves in pastures of the East-European North (Andreev, 1954). 

Reserves of shrub fodders vary in relation to the pasture type. Thus, 
according to K.N.Igoshina, considerable differences in shrub leaf reserves 
were recorded between various kinds of tundra pastures in the region of the 
Labytnangi village (on the lower reaches of the Ob river): the reserves of 
leaves vary from 0.2 centners per hectare, in mountainous-moss and 
gravel-tussocky tundras, to 2.4 centners per hectare in moss tundras. 

The average reserves of leaves in dwarf Arctic birch [Betula nana L.] 
thickets is 5.8 centners per hectare, and in willow thickets it is 12.9 
centners per hectare (Igoshina, 1934). 

Data given below describe the pastures of the North in the southern 
tundra subzone. Determinations were made of the foliage reserves 
and observations were conducted on the leaf-yield dynamics of individual 
shrubs throughout the growing season (Table 1). 


TABLE 1. Yield of shrub leaves in pastures of the Pechora North in the southern tundra subzone in 1957 


Average yield of leaves in centners per hectare 
Date 


of Arctic apious 
Type of vegetation collection dwarf wooly tealeaf 
birch [salix Csi phytier=| 8'4¥ leat 
lanata 1,] folia Te [S. glauca L.] 
12 June : = 
Dwarf birch tundra 17 June ‘ = 


30 July : = 


15 June . iG 
20 June ' a 
25 June - a 
30 July 5 - 


Grass— moss — dwarf birch areas 
of the central part of the slopes 


Grass — moss — dwarf birch areas | 20 June é vf 
of the lower part of theslopes 25 June : e 
and in low places | 30 June 2 = 


16 June : aa 
22 June E = 
26 June 5 3 
30 July : a 


Lowbush tussocky bog 


12—21 June 3 3 La 

23—26 June i t 4.4 
7 July 4,5 
5 Aug. ; 7 
7 July 


Moss — grass — willow areas 


The increase of leaf yield of the shrubs in all habitats is characterized 
by a rapid increment rate. After the first 5 —6 days of development of the 
leaf blades, the leaf yield attains, on the average, 91% of the total yield. 

In one day 0.39 centners per hectare were added, whereas in the subsequent 
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days the increment was reduced to 0.14 centners per hectare. Such an 
increase in leaf weight is due to rapid development of leaf blades. In 
dwarf birch the complete development of leaves in the low story takes 
place during 4 days; on shoots of the upper story the leaves develop in 
9 days. In one day the area of the leaf blade in the lower story is 
increased, on the average, by 31.4 mm?, whereas in the upper story it is | 
increased by 6.6 mm?, On the average, leaves on the entire shrub of dwarf — 
birch develop during 11 days. The leafblade area is increased by 10 mm? | 
per day. Among the willow species which were observed (woolly, tealeaf 
and grayleaf), the first to develop was the wooly willow [Salix lanataL.]. 
The leaf blade attains its maximum area within 8 days. In one day the.leaf 
grows by 114.9 mm?. 

Tealeaf willow [S. phylicifolia L.] develops 9—10 days later. The 
complete development of the leaf takes place in a shorter period of time, | 
within 6 days. The leaf blade grows by 31.2 mm? per day. 

The leaves of the grayleaf willow [S. glauca L.] unfold in about the 
Same period of time as those of the tealeaf willow. 

Several investigators (Aleksandrova, 1940; Andreev, 1934, 1954; 
Gorodkov, 1935; Igoshina, 1937; Sambuk, 1931; Tanfil'ev, 1901, et al.) 
note that the shrubs are very edible during the growing season, and in 
Some species the shed leaves are sought out even from under the snow. 
Willows are among the most edible of the shrubs, From the moment the 
first buds unfold in early spring, as soon as the snow begins to thaw, 
reindeer spend much time looking for the opening buds. Buds, leaves and 
young shoots of willows are avidly eaten until about the middle of the polar 
summer. Dwarf birch is eaten less. The shrubs' edibility is confirmed 
by investigations of reindeer rumens., 

On pastures on the western shore of the Golodnaya Inlet, in the region 
of the Cape Sarkobie (Malozemel'skaya Tundra), at the end of summer, 
willow and dwarf-birch leaves formed 35 —40% of the total fodder in the 
deer rumens analyzed (Sdobnikov, 1935). 

Rumen analyses from pastures in the estuary of the Pechora river 
(Sdobnikov, 1935) and from pastures of the Chukchi Peninsula (Ustinov et 
al. , 1954) showed that willow and birch leaves form a considerable part 
of the green fodder consumed. 

Igoshina carried out analyses of rumen contents and coordinated them 
with the age groups of the deer. The data confirm that shrubs are 
consumed well during the whole growing season both by adult reindeer and 
by fawns. The leaves are more edible when they first begin to unfold than 
later, in fall (Igoshina, 1937). The analyses of rumen contents during the 
winter shows that shrub fodders are also consumed in winter (Avramchik, 
1939). 

According to Florovskaya and Igoshina (1939) one reindeer consumes 
an average of 7.3 g of willow leaves per minute in willow thickets whereas 
in dwarf birch thickets it consumes 5.2 g of birch leaves. The author's 
observations on pastures of the Pechora North have shown that during a 
Single grazing in dwarf-birch tundras, up to 17% of the total leaf yield, by 
weight, are eatenat the beginning of the growing season. At the end of the 
growing seasons the edibility is reduced to 2%. The moss—grass—dwarf 
birch groves are less utilized and the amount of leaves consumed fluctuates 
from 7—9% at the beginning of the growing season to 3 —5% in the middle 
of summer. 
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The edibility of willows depends on the density of the thickets. At the 
beginning of the growing season, 21% of the total leaf reserves are 
consumed at a 30% density of moss—grass—willow thickets, 30% are eaten 
when the density is 50%, whereas when the density is 70%, only 15% are 
consumed. At the end of the growing season considerably less leaves are 
consumed. At 30% density, 12% of leaves are consumed; at 50% density — 
23%; and at 70% density —10%. During the maximum utilization period 
48 —61% of leaf reserves are utilized. The advantage of shrubs over other 
kinds of green fodder is that shrubs grow in groups and large blocks, and 
reindeer spend little time and energy in foraging. 

Chemical analyses have shown a high content of nutrients in leaves of 
willows and dwarf birch. They are particularly rich in proteins, In 
young leaves of woolly willow, the protein content attains 30% of oven-dry 
matter, in tealeaf willow it reaches 22.58%, and in grayleaf willow it 
attains 25.12%; in leaves of dwarf birch it fluctuates from 18.69 —26.42%. 

Shrub leaves contain much fat, ash, nitrogen-free extractives, and 
little cellulose; therefore they are highly digestible and of high fodder 
value. Shrub fodders are richer in albumin protein and crude fat, than 
lichen fodders and play an essential role in forming rations with a correct 
mineral balance on which the growth, development, productivity and 
fertility of deer depend. 

The author's conclusions and recommendations are as follows: 

1. Maximum utilization of willow leaves is found at 50 —60% willow 
density; in sparser thickets the leaf reserves are not so well utilized, 
whereas in denser thickets only the leaves on the edge of the thicket are 
consumed. 

2. The edibility of dwarf birch depends mainly on the season. At an 
early stage, up to 17% of the leaves may be eaten in a single grazing; 
later on only 2 —3% of the reserve may be eaten. 

3. Shrub thickets can be utilized several times during the growing 
season. Repeated grazings with the utilization of up to 30% of the leaf 
reserves do not affect the following year's leaf yield. If more than 30% 
are utilized, the next year's yield is reduced by only 10 —15%. 

4, Heavy grazing of shrub foliage (over 50%) during the summer should 
not be allowed, as the leaf yield in the next year is reduced by 40% and more. 

5. When allotting the pastures, the following should be taken into 
account: 

a) there should be more dwarf birch thickets on late-spring pastures; 

b) there should be a diversity of shrub species on Summer pastures; 
it is desirable that tealeaf and grayleaf willow should predominate. 

6. On pastures covered with many shrubs, it is imperative to carry 
out experimental thinning of thickets and cleaning of passage ways. 

Butyl ether is apparently best for this because it kills all the shrub species. 
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